article
A syndrome of hyperactivity and poor attention has been described in children for over a century and has evolved into the construct of attention-deficit hyperactivity disorder (ADHD) (Janakiraman 2010) . Although traditionally viewed as affecting only children and adolescents, there is a growing consensus that some children and adolescents with ADHD may continue to manifest symptoms into adulthood (Asherson 2010; Moncrieff 2010) . Estimates of this proportion vary from 4 to 66% (Janakiraman 2010) and prevalence rates of ADHD among adults in the general population are as high as 5% (Klassen 2010) . Attention-deficit hyperactivity disorder that continues into adulthood is associated with a high rate of psychiatric comorbidity, with anxiety disorders, substance misuse, unipolar depression and bipolar disorder being particularly common (Klassen 2010) . †
comorbid aDHD and bipolar disorder in adults
Comorbid ADHD and bipolar disorder has been the subject of numerous studies -and much controversy -in children, yet little attention has been paid in adults in spite of apparently high rates of co-occurrence. Some studies suggest that ADHD is overrepresented in individuals with bipolar disorder (odds ratio of 8.3), and that up to 9-35% of adults with bipolar disorder are affected (Klassen 2010; Parker 2010) . The corollary of this is that comorbid ADHD and bipolar disorder may be underdiagnosed and undertreated (Klassen 2010) .
There are several potential explanations for co-occurrence of ADHD and bipolar disorder in adults, none of which are mutually exclusive and a number of which may operate simultaneously to contribute to comorbidity. One possibility is that this finding is an artefact of symptom overlap, yet comorbid ADHD and bipolar disorder appears to be more common than would be expected by chance even when overlapping DSM-IV criteria are removed (Milberger 1995) . Another possibility is Berkson's bias, where treatment-seeking patients tend to present with more comorbidities than the general affected population. It is also plausible that a common diathesis leaves patients vulnerable to both conditions, but the current neurobiological understanding of bipolar disorder and ADHD is insufficient to confirm or deny this possibility Klassen 2010) .
A further dimension to the interplay of comorbidity is evidence for cognitive changes in bipolar disorder, which could mimic ADHD, resulting in more extensive symptom overlap than with current DSM (American Psychiatric Association 1994) or ICD (World Health Organization 1992) criteria alone. In particular, a sustained attention deficit is present early in the course of bipolar disorder, even during euthymia, and tends to become more prominent with repeated episodes of illness (Clark 2004) . Additionally, deficits in working memory, verbal fluency and executive functions (such as planning, cognitive flexibility and cognitive control) occur (Soreca 2009) . It is hypothetically possible that some of these symptoms could present early as a prodrome, in the form of childhood ADHD, or that they could masquerade as ADHD in an adult (Klassen 2010 
Summary
Increasing attention is being paid to the concept of attention-deficit hyperactivity disorder (ADHD) in adults, in concord with evidence that suggests a proportion of children with ADHD continue to manifest symptoms into adulthood. Attentiondeficit hyperactivity disorder has some symptoms in common with hypomania, and can co-occur with bipolar disorder. The diagnosis and management of ADHD in adults with bipolar disorder can be complicated, owing to challenges resulting from symptom overlap, questions of diagnostic validity and a paucity of empirical evidence to guide treatment. This article addresses comorbid ADHD and bipolar disorder, and provides practical suggestions for diagnosis and management.
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that current criterion-based psychiatric diagnoses (i.e. those of DSM and ICD as they presently stand) are largely working hypotheses that facilitate standardised communication for research and clinical practice, rather than entities with a single definable pathophysiology and aetiology (Andreasen 2007; Mullen 2007) . It is likely that the definitions of ADHD and bipolar disorder will change in the future as the understanding of their aetiology improves, and that this will also lead to a better understanding of the reasons for co-occurrence of these two conditions as they are currently conceptualised.
the clinical course of comorbid aDHD and bipolar disorder
Adults with comorbid ADHD and bipolar disorder have a more severe course of illness compared with those with either condition alone (Klassen 2010 ). There are also high rates of comorbidity with other psychiatric disorders, most notably anxiety disorders and substance misuse (Nierenberg 2005; Wingo 2007 ). Comorbid ADHD and bipolar disorder compared with bipolar disorder alone is associated with lower social functioning (Sentissi 2008 ), a lower age at first affective episode (Sachs 2000) , more frequent affective episodes (especially depression) (Tamam 2006; Ryden 2009 ), more severe affective symptoms, a shorter duration of wellness, lower education, fewer relationships, more suicide attempts and more legal problems (Klassen 2010) . It is thought that symptoms of ADHD, such as difficulty with focusing, concentration and memory, are often falsely attributed to bipolar disorder and hence left untreated in people with both conditions, and that on the whole, treatment of co-occurring ADHD and bipolar disorder is more often suboptimal compared with ADHD or bipolar disorder alone (Klassen 2010 ). In such cases, ADHD symptoms could potentially contribute to inter-episode functional impairment. Another possible factor contributing to the worse outcome in people with ADHD and bipolar disorder is that forgetfulness and inattention related to ADHD could potentially result in lower adherence to treatment, but this is unlikely to be the sole factor.
assessment
The first priority when treating someone with presumed bipolar disorder is to establish that the patient has true bipolar disorder by taking a thorough history, and performing a physical examination and investigations as appropriate (Parker 2010) . Once alternative primary conditions have been excluded, one should consider whether only one condition is present, i.e. whether suggested ADHD might just be a manifestation of bipolar disorder (Parker 2010) . One should also screen for other comorbid conditions such as anxiety disorders and substance misuse, which are common in both bipolar disorder and ADHD: 65% of people with ADHD and bipolar disorder have a lifetime history of at least one anxiety disorder (Klassen 2010) . In patients who have symptoms of possible hypomania and who have never had a clear-cut manic episode, affective instability due to a personality disorder should also be considered in the differential diagnosis.
Once it has been established that the patient has bipolar disorder, a thorough assessment for ADHD can be conducted (Boxes 1 and 2). The manifestations of ADHD in adults and suggestions for assessment have been described in this journal (Janakiraman 2010) and elsewhere (Trollor 1999) . Medical, psychiatric, social, education and vocational history should be sought. Retrospective information about childhood may not be accurate and reliable, so it is important to obtain medical records and school records, wherever possible, to verify childhood ADHD symptoms. Collateral history from parents, employers, significant others and carers should be obtained. Once childhood onset, chronicity and pervasiveness of symptoms have been established, one should enquire about the degree of functional impairment in life activities, including employment and interpersonal interactions (Murphy 2004 These symptoms are associated with psychosocial and occupational problems. Adults with ADHD are twice as likely to be arrested, have a twofold increased risk of divorce, a 78% greater risk of being unemployed, and accumulate more speeding tickets than the general population (Janakiramann 2010; Klassen 2010).
Diagnostic complexities can arise given that there are a number of shared symptoms between ADHD and hypomania/mania (Table 1) . Differentiating ADHD from bipolar II disorder, bipolar-spectrum disorders and episodes with mixed symptomatology can be difficult, as irritability, excessive activity, talkativeness, distractability, increased activity, physical restlessness, impulsive behaviour and poor judgement can be caused by ADHD (Klassen 2010) . Nonetheless, many of the core symptoms of classical mania and hypomania (delusions of grandeur, euphoria, decreased need for sleep, racing thoughts, hypersexuality and psychotic symptoms) are not present in ADHD alone (Scheffer 2007) .
There are a few key characteristics that assist in determining whether ADHD is present in someone with bipolar disorder. The most obvious contrasting features of ADHD and bipolar disorder lie in their time of onset and longitudinal course. Attention-deficit hyperactivity disorder has an early onset, usually occurring before the age of 7, whereas a childhood onset of bipolar disorder is rare (Parker 2010) . Attention-deficit hyperactivity disorder is pervasive such that patients usually report continuous symptoms, whereas bipolar disorder tends to be episodic (Parker 2010) .
Box 2 Key questions in identifying ADHD
•• Are the core symptoms -inattention, hyperactivity and impulsivity -clearly present?
•• Does objective evidence show that the symptoms cause significant impairment in school, work or social domains and in daily adaptive functioning?
• Regarding age at onset, a history of ADHD can be established when school records, collateral history and the history taken from the patient support this diagnosis in childhood and before the onset of symptoms of mania or hypomania. One would also expect to see continuing symptoms of ADHD in someone with both ADHD and bipolar disorder in the absence of episodes of hypomania, mania or depression. This can be somewhat more complicated than it might initially seem, as recent studies have challenged the traditional view that bipolar disorder is purely episodic. In longitudinal studies over a period of years, people with bipolar disorder experienced symptoms for about half of follow-up weeks, but these were predominantly depressive rather than manic, and were mostly subsyndromal (Judd 2002 (Judd , 2003 . Additionally, attention deficits can occur in bipolar disorder even during euthymia, as discussed above (Clark 2004). These factors being taken into consideration, subsyndromal affective symptoms and bipolar disorder-related attention deficits are unlikely to be present continuously from childhood in the pattern typical of ADHD. With respect to the differential diagnosis for a depressive presentation, it is helpful to consider that ADHD can be associated with a degree of dysphoria as a consequence of frustration with failures in life. Dysphoria arising from dismay over the psychosocial impact of ADHD symptoms is more likely to respond to ADHD treatment than to antidepressants, and can be distinguished from depression based on the absence of psychomotor changes, fatigue, sleep changes, anhedonia and suicidality, which are common in depression but not ADHD (Scheffer 2007) .
Rating scales
There are a number of rating scales for ADHD in adults, including the Conners' Adult ADHD Rating Scale, the Brown Attention-Deficit Disorder Scale for Adults, the Wender Utah Rating Scale, the ADHD Rating Scales, the Current Symptoms Scale, and the Adult ADHD Self-Report Scale (Murphy 2004) . These can be helpful as an adjunct to a thorough clinical assessment and in monitoring response to treatment, but have significant limitations. Self-report scales have questionable reliability, and no rating scale alone provides sufficient evidence to make a diagnosis of ADHD, as false positives may occur (Murphy 2004) . No current scales have been extensively evaluated in people with comorbid ADHD and bipolar disorder. Neuropsychological testing may be of use, both in assessing impairments associated with ADHD and in those who may have neuropsychological deficits from other causes.
treatment

General principles
There is currently a lack of empirical data to guide the treatment of ADHD in association with bipolar disorder, so patients should be treated Generally speaking, there are two broad approaches to managing independent comorbid conditions: sequential and hierarchical. The sequential approach involves identifying and managing the first temporal condition, and then managing any conditions that remain. The hierarchical approach involves determining the most clinically important factor, managing it, and then considering whether the less important condition has been corrected, or remains and requires management (Parker 2010) .
The risks of untreated bipolar disorder are generally more severe than those of untreated ADHD, so we recommend adopting a hierarchical approach and treating bipolar disorder first (Box 4). In some cases, symptoms that appear to be due to ADHD may respond to bipolar disorder treatment, making additional treatment for ADHD unnecessary. Bipolar disorder treatment should encompass medication, education, psychological and social interventions, with the aim of full control of symptoms where possible (Parker 2010) .
Once bipolar disorder has been treated, a hierarchical approach can then be taken with the treatment of remaining comorbidities, including ADHD, treating the most destabilising illness first and then continuing in a step-wise fashion to manage the remaining conditions (Scheffer 2007) . Where possible, it is best to introduce new medications one at a time in order to better assess the effect of each one. Comorbid anxiety disorders should probably be treated before ADHD, as stimulants could potentially worsen these conditions. In individuals who misuse substances, it may be beneficial to commence treatment for this at the same time as treatment for ADHD and bipolar disorder. Treatment of substance misuse may improve ADHD and bipolar disorder symptoms, and ADHD treatment may reduce the severity of comorbid substance misuse (Klassen 2010) .
Pharmacotherapy
One of the most significant challenges in managing comorbid ADHD and bipolar disorder is that it is not entirely clear what effect stimulants have on bipolar disorder. There are a number of case reports of stimulant-induced mania, yet other studies, albeit small and uncontrolled, suggest that stimulants do not usually worsen mania and may even have some antimanic effects Hensch 2010) . For example, one retrospective review of 16 patients with bipolar disorder (only 5 of whom also had ADHD) showed that methylphenidate improved concentration without causing mania over a mean treatment duration of 14 months (Lydon 2006) . One factor in these conflicting findings is that a manic switch can occur after many months of stability (Scheffer 2007) , so trials with long follow-up periods are needed to elucidate the risk of stimulant-induced mania in those with ADHD and bipolar disorder. There is some evidence that bupropion reduces symptoms of ADHD and depression without causing mania (Wilens 2003) .
Given the paucity and conflicting findings of the research available, it is probably best to use stimulants only in carefully selected patients to reduce comorbid ADHD symptoms, and to avoid using stimulants without a mood stabiliser or in those who are not strictly adherent to drug regimes. One should also be circumspect about stimulant use in people with comorbid anxiety disorders, as anxiety symptoms may be exacerbated by stimulants. The patient and their carers should be warned of the possibility of mania as a result of stimulant use, and made aware of early warning symptoms (Morriss 2004 (Scheffer 2007) . Clearly, other agents that make the symptoms worse (e.g. antidepressants trigger ing mania) should also be ceased (Scheffer 2007) . In situations where stimulants have a significant positive effect on ADHD symptoms but are causing breakthrough manic symptoms, possible strategies include increasing the mood stabiliser dose or prescribing short breaks from the stimulant on weekends (Scheffer 2007) .
One should enquire about a personal or family history of cardiac disease before beginning a stimulant. Stimulants may induce or exacerbate cardiac arrhythmias and hypertension. An electrocardiogram should be considered prior to treatment, especially in those over 40 years (Newcorn 2007) . Medication history should include over-the-counter stimulants and caffeine, as methylphenidate, amphetamines and atomoxetine can accentuate their effects (Newcorn 2007) .
Psychosocial treatments
Psychosocial treatments should be used for every patient with comorbid ADHD and bipolar disorder. Psychotherapeutic approaches to bipolar disorder that have shown benefits include psychoeducation, cognitive-behavioural therapy, interpersonal and social rhythm therapy, and family therapy (Lauder 2010) . There is emerging evidence for cognitivebehavioural therapy and meta-cognitive therapy for adults with ADHD (Knight 2008; Solanto 2010) . Meta-cognitive therapy incorporates cognitive-behavioural principles and aims to change styles of thinking in order to promote the development of executive self-management skills. Although no studies on psychological treatments for combined ADHD and bipolar disorder have been published to our knowledge, it makes sense to utilise the psychological treatments that have been established for non-comorbid ADHD and bipolar disorder as appropriate to the patient's clinical state, needs and preferences. Psychological techniques may need to be adjusted for people with ADHD, using, for example, shorter and more frequent sessions. Neuropsychological testing can enable psychological work to be adjusted according to an individual's deficits.
A psychodynamic understanding may also be helpful. In an age with effective biological treatments and diagnostic criteria that focus on behavioural phenomena rather than on a person's mental experience, it has become easy to forget that symptoms frequently have meaning and occur as part of the person's life. People with ADHD often have an impaired ability to soothe themselves because their attention impairment has affected their ability to internalise and maintain comforting parental introjects (Gabbard 2005) . Failure to meet parental and societal expectations can lead to feelings of inadequacy and incompetence, resulting in the development of a defensive grandiosity, which could be confused with mania (Gabbard 2005) . Adults with ADHD may fail to recognise interpersonal cues, and can develop stereotypical ways of relating to others as a defence against anxiety in interpersonal interactions (Gabbard 2005) . Exploring the mental experience of the patient, meaning and context can be helpful diagnostically and in tailoring a treatment plan to an individual; this can also have a therapeutic effect in itself.
conclusions
Bipolar disorder with comorbid adult ADHD appears to be a more serious condition than bipolar disorder alone. Given that clear-cut information about how to assess and treat comorbid ADHD and bipolar disorder is not currently available, adopting a conservative strategy that recognises that stimulants may precipitate mania is probably the best approach at present. It seems unlikely that treatment for bipolar disorder would make ADHD worse, but pharmacological treatment for ADHD could potentially exacerbate bipolar disorder (albeit this risk might be overstated). Some patients with significant ADHD symptoms that remain after bipolar disorder treatment has been established may improve significantly with ADHD treatment, making the possible risks of treatment worth bearing in some circumstances. Future research is required to clarify these uncertainties and to shed light on the nature of comorbid adult ADHD and bipolar disorder. 
